Periodontitis is considered as a chronic inflammatory disease 
It has been estimated that approximately 700 distinct microbial phylotypes can be present as natural inhabitants of dental plaque. 1 Any individual may harbor 150 or more different species. Scope of oral microbiology is often reduced to oral bacteriology. 2 However; the oral cavity comprises a much more diverse microbiota than merely a bacterial one. Archaea, yeasts, protozoa, and viruses are the nonbacterial microorganisms that are found in plaque. Many of these species can reside in the oral cavity as commensals but they can also cause several oral diseases.
Viruses are important ulcerogenic and tumorigenic agents of the human mouth. Herpesviruses are present abundantly in inflamed gingival tissue, crevicular fluid, and subgingival plaque in periodontally diseased sites. Their role in the etiology of periodontitis has been suggested based on these findings and their ability to induce proinflammatory cytokines. 3 However, there is no doubt that herpesviruses are present in the periodontal pocket but the hypothesis that they are involved in the etiology of periodontitis is still controversial. 4 Many yeast species have been isolated from the oral cavity. The majority of isolates are Candida, and the most prevalent species is Candida albicans (C. albicans). C. albicans is a normal commensal of the oral cavity but also an opportunistic pathogen. In otherwise healthy individuals, oral candidosis rarely manifests in the gingiva. However, C. albicans is frequently isolated from the subgingival flora of patients with severe periodontitis. 5 Archae are single celled eukaryotes. Their role in oral diseases is only beginning to be explored. Methanogenic archae have been isolated from patients with periodontal disease. They mainly occur in the anerobic part of the subgingival biofilm and in infected root canals. 6 Archaea were identified in 37 out of 48 samples from periodontal disease sites with the use of molecular detection methods. Also, they were not identified in periodontally healthy subjects. 7 Protozoa are the other group of microorganisms that inhabit the oral cavity as commensals but have the potential to turn into opportunistic pathogens. Protozoa tend to be seen in cases of poor oral hygiene and poor periodontal health. Protozoa that induce local infections include Entamoeba gingivalis (E. gingivalis) and Trichomonas tenax (T. tenax). The flagellate, T. tenax, is considered nonpathogenic and is common in 10% of the population, mainly related to poor oral hygiene. It is associated with periodontal disease and is abundant in cases of gum and tonsil diseases, but there is no evidence indicating their involvement in the etiology of these conditions. 8 Up to 95% of the population with poor oral hygiene may be infected with Entamoeba gingivalis.
DISCUSSION: E. gingivalis:
It belongs to Eukaryota domain, Protozoa kingdom, Amoebozoa phylum, Archamoebae class, and Entamoeba genus. It is transmitted between Humans through saliva during oral contact or common usage of dishes and utensils. Gross (1849) identified it for the first time in human mouth. Though it was observed by Gross in patients with periodontitis its putative role as etiologic agent was not taken into consideration. Therefore its role was neglected until 1983 when Lyons detected E. gingivalis in periodontal pockets. He also reported that they were absent in healthy sites. Lyons called the infection of oral cavity caused by E. gingivalis as oral amoebiasis. Based on the assumption that E. gingivalis was responsible for periodontitis he recommended a therapeutic protocol adding oxygen peroxide and metronidazole to periodontal therapy. 9 This therapeutic protocol was proved to be effective, recently by Bonner et al. in 2013.
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Incidence of E. gingivalis:
Wantland & Wantland studied the incidence of E. gingivalis and T. tenax in 700 subjects and reported that 39% harbor E. gingivalis; 23% harbored T. tenax; and 17.7% harbored both. They also investigated the presence of organisms in relation to oral conditions. In relatively clean and healthy mouths (514 patients): E. gingivalis, 26.4%; T. tenax, 11.2%; both, 6.4%; early progressive stages of periodontosis (141 patients): E. gingivalis, 65.2%; T. tenax, 48.2%; both, 39%; advanced periodontosis (45 patients): E. gingivalis, 100%; T. tenax, 80%; both, 80%.
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Ozcelik et al. studied oral scraping samples from 220 patients. Oral protozoa were detected in 58 (26.4%) of 220 samples. In 48 (21.8%) of the positive 58 specimens, E. gingivalis was detected alone whereas T. tenax was present in only 2 (1%) specimens. In 8(3.6%) specimens E. gingivalis and T. tenax were identified together. Authors also reported that gum problems, presence of tartar, smoking habits, and brushing habits were found to be statistically significantly related with the presence of oral protozoa. excellent Periodontal health. 13 In contrast, Dao et al. (1983) reported presence of E. gingivalis in disease free individuals. 14 A study conducted on the incidence of E. gingivalis among 100 students of the Karol Marcinkowski University of Medical Sciences in Poznan showed that 72% of the students were infected with E. gingivalis and the incidence of the parasite, as well as the intensity of the infection, is correlated with oral hygiene status and the use of various preparations intended for maintaining oral cavity hygiene. 15 Microbiologic analysis of 51 biofilm samples from patients diagnosed with gingivitis, periodontitis and healthy individuals revealed that 16 biofilm samples (50% were from patients with gingivitis and 50% were from patients with periodontitis) were positive for E. gingivalis. It was not found in the biofilm samples of control group. Microbiologic analysis of salivary samples revealed that 18 samples were positive for E. gingivalis (61% were from patients with periodontitis and 39% were from patients with gingivitis) and it was not found in control group. The salivary pH of the participants ranged from 6.0 and 8.0, and the likelihood of the microorganisms being present in the saliva decreased as salivary alkalinity increased. No statistically significant correlation was found between age and presence of microorganism. 16 Despite the high incidence of E. gingivalis and T. tenax in the dental biofilm there are only few reports on their role in the pathogenesis of periodontitis. Infection rate of Entamoeba gingivalis in patients with periodontitis is much higher than that of healthy patients. 17 Chen et al inferred that E. gingivalis is related to periodontitis. 18 An unsual case of E. gingivalis in acute osteomyelitis of mandible was recently reported.
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Association with periodontitis:
Entamoeba gingivalis, found only in the dental biofilm and saliva of patients with periodontal disease, corroborates the hypothesis that this protozoan might be involved in the development of periodontal disease, as has been suggested by other studies. [20] [21] [22] It has been suggested that Entamoeba gingivalis could affect the formation of the dental biofilm and contribute to the development and progression of periodontal disease. 23 Other researchers state that this microorganism may be opportunistic, since it is capable of proliferating in the microenvironment of the mucobuccal fold affected by periodontal disease. 24 Therefore, if E. gingivalis helps the development and progression of periodontal disease and periodontal disease increasingly facilitates the proliferation of these protozoa, this vicious circle could explain the increased incidence of these microorganisms in the dental biofilm of patients with gingivitis and periodontitis. A suspension of Entamoeba gingivalis was spread on the gingival margins of rats immunosuppressed with prednisolone, leading to the development of the clinical signs of periodontal disease much faster than that observed in immunocompetent rats. 25 Some authors injected Entamoeba gingivalis in the base of the gingival pocket of rats, which induced periodontal abscess in 78.9% (30/38) of sample. Live Entamoeba gingivalis were found in purulent secretions and cultured from the periodontal abscess. These results strongly suggest that infection by Entamoeba gingivalis may destroy the gingival tissues.
These data indicate that immunosuppression may play a role in the pathogenesis of periodontal disease induced by this commensal.
Detection of E. gingivalis:
Light microscopy, Polymerized chain reaction (PCR) and real-time PCR were used to detect E. gingivalis from saliva, gingival scrapings, and subgingival plaque samples.
Light microscopy:
For nearly 100 years, light microscopic studies have also demonstrated a high incidence of the protozoan parasite Entamoeba gingivalis in individuals suffering from oral disease including periodontitis. 26 This has led to a speculation that it might also be a contributing factor to periodontal disease. However, the average prevalence of E. gingivalis based on microscopic observations was 62%.
Polymerized chain reaction (PCR) analysis and Real-time PCR analysis:
Trim et al (2011) compared the presence of E. gingivalis in diseased periodontal sites, healthy sites in periodontitis patients and periodontally healthy individuals using conventional PCR and real-time PCR. For conventional PCR a previously described (Kikuta et al., 1996) primer set, small subunit ribosomal DNA (SSU rDNA), small subunit ribosomal RNA gene of E. gingivalis was used. For real-time PCR assay a primer set was designed to amplify 135-bp fragment inside the SSU rDNA of E. gingivalis. Conventional PCR assay detected E. gingivalis in 27% of periodontal pockets while realtime PCR assay detected E. gingivalis in 69% of the periodontal pockets. No E. gingivalis were detected in any of the healthy gingival pocket sites using either type of PCR assay. Their study results supported the concept that the presence of E. gingivalis is associated only with periodontal pockets.
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Virulence factors and interactions with putative periodontopathic bacteria:
Studies addressing the virulence factors of E. gingivalis are lacking. However, previous studies on other closely related species, Entamoeba hystolytica, have clearly identified virulence factors that contribute to and cause tissue destruction. Studies addressing potential interactions between periodontopathic bacteria and E. gingivalis are lacking. However, since both periodontopathic bacteria and E. gingivalis occur in periodontal pockets some interactions would be expected to occur. Previous studies on other species of Entamoeba genus identified that they can serve as host cells for bacteria thus protecting the bacteria from detrimental environmental factors.
Results from an in vitro study showed that growth of the periodontopathic bacterium Aggregatibacter actinomycetemcomitans (previously called Actinobacillus actinomycetemcomitans) was affected by the presence of unidentified oral amoebae. The amoebae enhanced the growth of A. actinomycetemcomitans in media which otherwise failed to meet nutritional requirement. These bactereia were found within the vacuoles and around the amoebae. This interaction was considered important because bacteria harbored within the vacuoles of amoebae could gain protection from immune system and antibiotics given as part of periodontal therapy. Therefore the author suggested that in the absence of periodontal treatment aimed at elimination of E. gingivalis, bacteria could exit the amoebae and result in refractory periodontitis.
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E. gingivalis and immunocompromised patients:
Lucht et al. conducted a study in HIV type-1 infected patients with periodontitis. They studied the association of E. gingivalis with periodontal disease in HIV-1 infected patients. The study results showed that the control group with E. gingivalis in plaque did not have any periodontal disease or gingivitis and had good oral hygiene, while all 10 HIV-1-infected patients with E. gingivalis in saliva/ plaque had periodontal disease. Periodontal disease was observed in 29% of the HIV-1 infected patients and E. gingivalis was present in 77% of these patients. E. gingivalis was not present in HIV1infected patients without periodontal disease. Lucht et al. for the first time demonstrated that E. gingivalis can be involved in periodontal disease in HIV-1 infected patients. 29 E. gingivalis was the only protozoa found in the oral cavities of HIV/1 infected patients with periodontal disease. 30 Patients undergoing chemotherapy showed higher prevalence (58%) of E. gingivalis than the normal control (34%).
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E. gingivalis and peri-implantitis:
Recently E. gingivalis was shown to be associated with peri-implantitis. Microscopic evaluation allowed visualizing the presence of amoeba in 31 out of 32 patients suffering from periimplantitis. Complete removal of E. gingivalis from peri-implant sites is difficult if not impossible in the view of presence of persistent inflammation consisting of polymorphonuclear neutrophils providing a constant supply of food to the trophozoites. E. gingivalis may phagocytose and lyse the PMNs and release cell contents like proteases especially cysteine proteases capable of degrading the laminin, fibronectin and collagen.
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Challenges for determining the exact role of E. gingivalis in periodontal disease: It is extremely difficult to culture the organism and it cannot be cultured in the absence of bacteria.
33
Some bacteria accompanying the xenic cultures are detrimental to growth of E. gingivalis while other bacteria are beneficial to its growth.
Future considerations:
Putative role of E. gingivalis in pathogenesis of periodontal disease could be determined by, 
Conclusion:
Periodontitis is a multifactorial chronic inflammatory disease. It is a reflection of interplay between multiple etiologic agents, host factors and environmental factors. Though the etiological role of E. gingivalis in periodontitis has not been proved till date its presence in periodontal pockets and absence in healthy gingival sites shows that it is associated with the pathogenic process of periodontal disease. Evidence of greater association of E. gingivalis with periodontitis lesions in immunocompromised and HIV-1 infected patients indicates that periodontal treatment should also include measures aimed at elimination of E. gingivalis. While the association of the organism with periodontal disease was proved its role as etiologic agent can be proved only with the discovery of putative virulence factors and its interactions with periodontopathic bacteria. Development of molecular biologic techniques to detect virulence factors and interactions with periodontopathic bacteria might prove its role as periodontopathogen in future.
